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1
METHOD FOR TESTING A HEARING
DEVICE AS WELL AS AN ARRANGEMENT
FOR TESTING A HEARING DEVICE

FIELD OF THE INVENTION

The present invention is related to a method for testing a
hearing device as well as to an arrangement for testing the
hearing device.

BACKGROUND OF THE INVENTION

A hearing device is used to improve the hearing of a hear-
ing impaired person in that surrounding sound is picked-up by
a microphone. The sound signal is processed taking into
account the hearing impairment in order to obtain a processed
sound signal that allows the hearing device user to have an
improved hearing. In particular hearing device components
exposed to the surrounding are subject to wear. Such compo-
nents are, for example, microphone protections, microphones
themselves, receivers and tubing systems. Due to the expo-
sure to the surrounding, these components may become dirty
or even stop working due to the dirt or due to mechanical
stress, for example, from falling to the floor. Thus, hearing
devices must be tested regularly in order to function reliably.

Classically, the functioning of a hearing device is checked
by holding it in a closed hand. If it starts whistling, everything
is assumed to work correctly. This is a rather crude self test
though, and does not allow identifying any specific problem.

Self tests have already been proposed to check some of the
components of a hearing device. Most of these known teach-
ings use a box with a defined acoustic path between receiver
and microphone of the hearing device. Reference is made to
the teachings described in EP-1 865 746 A2, DE-103 54 897
A1, U.S. Pat. No. 6,671,643 B2, and US-2008/0 253 579 Al.
The box may be the one, in which the hearing device has been
bought, or, a box that has to be purchased by the hearing
device user as an accessory. In any case, the box must be
available to perform the test, which is perceived as disadvan-
tage by the hearing device user because the box is very often
not available or cannot be found when needed. Furthermore,
the manufacturer of the hearing device must have a stock of
boxes to be able to provide replacement boxes for the hearing
device user. As a result thereof, the production costs for such
hearing devices increase.

Another known teaching discloses a hearing device with an
internal signal generator that allows generating a test sound
signal which is picked up by the microphone and tested inter-
nally. In this connection, reference is made to U.S. Pat. No.
6,792,114 B1 and to EP-1 276 349 B1. The known teachings
have both the disadvantage that the acoustic path is not well
defined between receiver and microphone, thus an attenua-
tion that is due to a dirty microphone protection, for example,
is not reliably detectable.

Furthermore, all methods, which use an internal signal
generator to measure the signal path towards the microphone
of the hearing device lack of the problem that they cannot
easily distinguish, ifan attenuation is caused by a dirty micro-
phone protection or a dirty receiver/wax guard, or if one or the
other is broken as both lie in the same signal path. This is even
the case when the acoustic signal path between the receiver
and the microphone of the hearing device is completely incor-
porated into a box.

It is therefore an object of the present invention to provide
an easy and cheap method for testing a hearing device that
does at least not have some of the disadvantages of the prior
art.
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2
SUMMARY OF THE INVENTION

The present invention is directed to a method for testing a
hearing device comprising at least one microphone unit and a
receiver unit, the method comprising the steps of:

positioning the hearing device at a predefined position in

relation to an accessory device comprising a micro-
phone and a loudspeaker,

generating a first sound signal by the loudspeaker,

recording the first sound signal by the microphone unit,

generating a second sound signal by the receiver unit, the
second sound signal being at least partly dependent on
the recorded first sound signal,

recording the second sound signal by the microphone,

evaluating the recorded second sound signal, and

at least triggering further action based on results of evalu-

ating the recorded second sound signal in case the results
do not conform to predefined expectation.

As the accessory device may also be a further hearing
device, the loudspeaker may also be a receiver unit.

An embodiment of the present invention further comprises
the step of indicating the predefined position on a display unit
comprised in the accessory device. This allows an exact,
reproduce-able positioning of the hearing device in relation to
the accessory device resulting in compare-able tests.

It would be an additional advantage, if the result of the self
test are made available to the manufacturer and/or the fitter for
supporting the user better and gaining statistical results
usable to improve the behavior of the hearing device even
further.

In further embodiments of the present invention, the acces-
sory device is one of the following devices:

a mobile phone;

a personal digital assistant device;

a second hearing device;

a remote control unit.

Further embodiments of the present invention comprise the
step of initiating the testing of the hearing device by at least
one of the following manners:

activating a switch unit at the hearing device;

activating a remote control unit that is operatively con-

nected to the hearing device;

activating the accessory device.

Further embodiments of the present invention comprise the
step of limiting a maximum gain of the hearing device applied
to the first sound signal in order to prevent feedback.

In further embodiments of the present invention, the sec-
ond sound signal comprises information that is not correlated
to the first sound signal.

In further embodiments of the present invention, the infor-
mation not being correlated to the first sound signal is pre-
defined, and wherein the information is used to evaluate an
acoustic path between the receiver unit and the microphone
unit.

Further embodiments of the present invention comprise the
step of setting up a connection to a remote provider unit, the
remote provider unit or an application running on the acces-
sory device being able to guide through a testing sequence.

Furthermore, the present invention is also directed to an
arrangement for testing a hearing device, the arrangement
comprising:

an accessory device comprising a microphone and a loud-

speaker for generating a first sound signal,

a hearing device comprising a microphone unit and a

receiver unit for generating a second sound signal,
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wherein the loudspeaker is acoustically coupled to the
microphone unit, and the receiver unit is acoustically
coupled to the microphone,

means for evaluating the second sound signal recorded by

the microphone, and

means for at least triggering further action based on results

of evaluating the second sound signal recorded by the
microphone in case the results do not conform to pre-
defined expectation.

In an embodiment of the present invention, the accessory
device comprises a display unit for indicating a predefined
position for the hearing device.

In further embodiments of the present invention, the acces-
sory device is at least one of the following devices:

a mobile phone;

a personal digital assistant device;

a second hearing device;

a remote control unit.

Still further embodiments of the present invention com-
prise means for activating a testing sequence, said means
being comprised on at least one of the following components:

the hearing device;

a remote control unit that is operatively connected to the

hearing device;

the accessory device or the second hearing device, respec-

tively.

In still further embodiments of the present invention, the
second sound signal comprises information that is not corre-
lated to the first sound signal.

In still further embodiments of the present invention, the
information not being correlated to the first sound signal is
predefined, and wherein the information is used to evaluate an
acoustic path between the receiver unit and the microphone
unit.

Further embodiments of the present invention comprise a
remote provider unit that is operatively connectable to at least
one of the accessory device and the hearing device.

It is pointed out that any combination of the above-men-
tioned embodiments is possible. Only those embodiments are
excluded that would otherwise result in a contradiction.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is further described by referring to
drawings showing exemplified embodiments of the present
invention.

FIG. 1 shows an arrangement according to one embodi-
ment of the present invention with a hearing device to be
tested and an accessory device;

FIG. 2 shows an arrangement according to another
embodiment of the present invention, the accessory device
being a mobile phone;

FIG. 3 shows an arrangement according to a further
embodiment of the present invention, the arrangement com-
prising two hearing devices; and

FIG. 4 shows a frequency spectrum of a second sound
signal of a hearing device.

DETAILED DESCRIPTION OF THE INVENTION

In FIG. 1, an arrangement for testing a hearing device 1 is
depicted, the arrangement comprising the hearing device 1,
an accessory device 4 and a remote control unit 12.

The hearing device 1 comprises a signal processing unit 10
that is operatively connected to a microphone unit 2 to pick up
input sound as well as to a receiver unit 3 to generate output
sound. Asitis well known in the art, the signal processing unit
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10 processes the picked-up input sound in order to compen-
sate the hearing impairment of the hearing device user. The
processed sound is then fed to the receiver unit 3 in which the
output sound is generated.

For testing the hearing device 1 or its components, in
particular the microphone unit 2 and the receiver unit 3, the
hearing device 1 is arranged in relation to the accessory unit
4 comprising a microphone 5 and a loudspeaker 6. The posi-
tioning of the hearing device 1 in relation to the accessory
device 4 must be in a manner that a good acoustic coupling is
reached between the receiver unit 3 of the hearing device 1
and the microphone 5 of the accessory device 4 as well as
between the loudspeaker 6 of the accessory device 4 and the
microphone unit 2 of the hearing device 1. In one embodi-
ment, the positioning is predefined in order to reproduce the
same coupling condition between the corresponding compo-
nents for every testing procedure. Thereto, the accessory
device 4 may comprise a display unit 9, for example, for
indicating the exact position, at which the hearing device
must be placed in order to obtain the same acoustic coupling
whenever there is a need to run the test procedure yet to be
described.

The accessory device 4 further comprises a calculation unit
11 that is operationally connected to the microphone 5 as well
as to the loudspeaker 6. The calculation unit 11 may process
the sound picked-up by the microphone before an output
sound is generated by the loudspeaker 6. Possible processing
schemes will be described in connection with FIG. 4. Fur-
thermore, the calculation unit 11 is also operatively con-
nected to the display unit 9 to control it.

In the following, a method for testing the hearing device 1
is described as it is proposed by one embodiment of the
present invention:

As already pointed out, the positioning of the hearing
device 1 in relation of the accessory device 4 is important to
obtain a reproducible acoustic coupling of the corresponding
components, i.e. the loudspeaker 6 with the microphone unit
2 and the receiver unit 3 with the microphone 5. Thereto, a
predefined position is displayed on the display unit 9 of the
accessory device 4, for example, in order that the hearing
device user may easily find the predefined position. In another
embodiment, the hearing device 1 may be forced into a pre-
defined position mechanically, as for example by attaching
the hearing device 1 to a hook-like element of the accessory
device 4, wherein the hook-like element has a particular shape
adapted to the hearing device 1 to be tested.

Once the predefined position of the hearing device 1 in
relation to the accessory device 4 is reached, a first sound
signal 7 is generated in the loudspeaker 6 via the calculation
unit 11. The first sound signal 7 is recorded by the microphone
unit 2 of the hearing device 1. Furthermore, a second sound
signal 8 is generated by the receiver unit 3, the second sound
signal 8 being at least partly dependent on the recorded first
sound signal 7. How the first and the second sound signal 7
and 8 are interrelated will also be described in connection
with FIG. 4.

The second sound signal 8 is recorded by the microphone
5 of the accessory device 4, in which the recorded second
sound signal 8 is evaluated. Based on a result of the evalua-
tion, at least a further action is triggered, in particular in case
the result of the evaluation does not conform to a predefined
expectation.

In further embodiments of the present invention, the acces-
sory device 4 may be one of the following:

a mobile phone;

a personal digital assistant device;
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a second hearing device;

a remote control unit.

In FIG. 2, an arrangement for testing the hearing device 1
is shown, wherein a mobile phone is depicted as accessory
device 4. As can be seen, the hearing device 1 is placed on a
display unit 9 of a mobile phone 4 which lies on an otherwise
empty table such that the receiver unit 3 points towards the
microphone 5 of the mobile phone 4 and the microphone unit
2 towards the loudspeaker 6 of the mobile phone 4.

A picture on the display unit 9 may show the exact position,
where and how the hearing device 1 has to get placed. A
defined acoustic path between the microphone unit 2 and the
loudspeaker 6 as wells between the microphone 5 and the
receiver unit 3 can thus get repeatedly established.

In a further embodiment of the present invention, the hear-
ing device user calls a service phone number of the manufac-
turer, a fitter or any other third party providing such a ser-
vice—or connects via an “App” (i.e. a specific software
application running on the mobile phone) via the Internet or
other services with the third party provider—, before placing
the hearing device 1 on the display unit 9 of the mobile phone
4. Upon an instruction received via the mobile phone 4, the
hearing device user places the mobile phone 4 on a table and
the hearing device 1 onto the display unit 9 as indicated on the
display unit 9. A defined tone or sequence of tones or other
suitable acoustic signals is then played through the mobile
phone 4, i.e. the loudspeaker 6, and received at the micro-
phone unit 2 of the hearing device 1. The hearing device 1
amplifies the sounds either in its normal operating mode or in
a special self test mode, into which the hearing device 1 got
either manually for example by pressing a button on the
hearing device 1 by the hearing device user, or by pressing a
button on a remote control 12 that is operationally connected
to the hearing device 1 wirelessly or via a wire (see FIG. 1).
The self test mode can also be automatically selected via an
acoustic command as played through the loudspeaker 6 of the
mobile phone 4.

In the normal operating mode, the hearing device 1 emits
the amplified sounds through the receiver unit 3, i.e. the
second sound signal 8. The second sound signal 8 is picked up
by the microphone 5 of the mobile phone 4, therewith a
feedback loop is created that may result in feedback whistling
if a gain in this feedback loop is too high. The problem of
feedback whistling is even higher in the described testing
mode because there is a direct acoustic path between the
receiver unit 3 and the microphone unit 2 of the hearing
device 1. Appropriate sound level settings must therefore
assure that only a reduced gain is applied in the hearing device
1 while it is in the testing mode.

The picked up second sound signal is, for example, sent to
a provider of the service phone number and evaluated there.
For example, it is compared against the sounds pickedup ina
reference/calibration measurement as performed, for
example, in the fitter’s office with a known intact hearing
device of the same or similar built.

FIG. 3 shows an arrangement with two hearing devices, i.e.
the accessory device 4 of FIG. 1 is now a second hearing
device. The two hearing devices 1 and 4 may communicate
with each other via a wire or via a wireless link, and are
therefore able to test themselves.

Both hearing devices 1 and 4 are set into a self test mode,
e.g. via a remote control unit (not shown in FIG. 3) and get
placed in parallel adjacent to each other. For example, the
hearing devices 1 and 4 are either set into a holder or get
temporarily taped to each other, as it is indicated by a tape 15
in FIG. 3.
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The first hearing device 1 then sends via his internal sound
generator a suitable sound out of its receiver unit. Both hear-
ing devices 1 and 4, as they lie together, receive at their
microphones thus the same signal and evaluate it internally.
They may exchange the results now or later on, for example
via the wireless link. Afterwards, the second hearing device 4
sends a suitable sound out of its receiver unit to both hearing
device microphones, where the sound gets evaluated again.
By comparing the results from both measurements, one can
determine the following:

If both results of the first measurement are within some
tolerance equal, but lower/higher than the (also equal) results
of the second measurement, the receiver/wax guard of the
first/second hearing device 1/4 is either defect and/or has to
get cleaned.

If the results of the first hearing device 1 is lower/higher
than the results from the second hearing device 4, the micro-
phone protection of the first/second hearing device 1/4 has to
get replaced.

If the microphone unit of one of the hearing devices 1, 4 is
fully broken, the results of the other hearing device 4, 1 for
both measurements define if a receiver/wax guard must be
replaced.

Broken receiver units are either nonfunctional at all, or
generate high levels of distortion. A suitable distortion analy-
sis of the measurement can indicate such a problem, as for
example by a standard THD—(Total Harmonic Distortion)—
analysis.

It is pointed out that both measurements can consist of
multiple sub-measurements to distinguish frequency depen-
dent attenuation effects from distortion, for example.

Asboth hearing devices 1 and 4 can exchange the results of
the measurements with each other, they can come to a com-
mon conclusion and inform the user about the results, e.g. via
an audio message, specific beeps, a graphical indication on
the display ofthe remote control unit or nearby mobile phone,
for example. Even when one hearing device 1, 4 is fully
dysfunctional or even switched off, the other hearing device
4,1 can determine this fact by not being able to communicate
with the dysfunctional or switched-off hearing device 1, 4.
Therefore, also in such a situation, the hearing device user can
still be informed appropriately.

FIG. 4 shows a spectrum 22 of the second sound signal 8
(FIG. 1) of the hearing device 1, which is in a test mode
setting. In addition, FIG. 4 also shows a standard spectrum 21
of'a second sound signal from a known good hearing device.
It can be clearly seen from the difference of the two spectra,
for example at frequency bin 23, that an attenuation of sound
is present due to dirt. Accordingly, the hearing device user is
requested to take appropriate action in order to obtain good
results with his hearing device again.

In a further embodiment of the present invention, in par-
ticular when the hearing device 1 is in such a test mode
setting, the input level of the first sound signal 7 (FIG. 1) as
measured within the signal processing unit 10 (FIG. 1) is
transformed into another parameter which is used to control
an internal sound generator. The sound generator may, for
example, output a multi sine tone with equal amplitudes of the
individual sinusoids except for one sinusoid, where the
amplitude is determined by the measured input level. This is
illustrated by a frequency bin 24 having a level according to a
measured input level of the first sound signal 7 picked-up by
the microphone unit 2—and not according to a level of the
second sound signal 8 at the corresponding frequency. An
attenuation 20 reflects an attenuation of the first sound signal
7 picked-up by the microphone unit 2 due to dirt, for example.
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With such a setup, the service provider can determine and
distinguish from the received multi sine signal not only if the
microphone unit protection is dirty or the microphone unit 2
is defect, but also if the receiver unit 3 is defect, or wax guards
are dirty or even blocked, respectively. Other data as gained
from further internal tests performed by software running in
the signal processing unit 10 may get used as well to control
the magnitude of other sinusoids. For example, a frequency
bin referenced by 25 may have a level representative to a
result of other internal tests.

As attenuation due to dirt has generally a lowpass charac-
teristic, one can evaluate the levels of bins 24 and/or 25 by
comparing them with the levels of their neighboring bins even
without having a calibration data available when bins 24 and
25 are within the lower frequencies being transmitted, albeit
with some reduced accuracy.

As the sound emitted and recorded by the accessory device
4 (FIG.1),1.e. due to changing loudspeaker 6 and microphone
5, may also change its frequency response or in general its
properties over time as well, testing the microphone unit 2 and
the receiver unit 3 with the accessory device 4 may lead to
wrong results. Thus the output of the hearing device 1 as sent
to the provider may have to get evaluated also over a span of
time respectively multiple times to derive all necessary infor-
mation.

If the test is finished, the user may get informed through an
acoustic message by the service provider about the result of
the test, and if some maintenance measures are required,
suggested to make an appointment with his fitter. The result
can of course get replayed as many times as wished for by
pressing the right button on the keyboard of the mobile phone
orthe accessory device, for example. The phone call may then
get ended.

In a further aspect of the present invention, the picture on
the mobile phones display is transmitted as an MMS—(Mul-
timedia Message Services) or generated by an application on
the mobile phone. The MMS may have been sent before the
callis initiated to the service provider, e.g. at the calibration at
the fitter’s office, or at the beginning of the phone call.

In a further aspect, the phone call to a service provider and
evaluation of sound signals is at least to some part replaced by
a software application on the mobile phone or accessory
device. The result of the self test may then still get transmitted
wirelessly to a remote server for collection and further analy-
sis.

In a further aspect of the present invention, the service
provider may inform the fitter directly, if the result indicates
a significant maintenance effort or even a suggested or
required visit in the fitter’s office. The fitter may then either
call the user of the hearing device to prepare the visit and/or
order replacement parts as required such that only a single
visit at the fitter’s office is necessary.

It is further pointed out that the present invention is not only
directed to hearing devices that are used to improve the hear-
ing of hearing impaired patients. The present invention can
very well be used in connection with any communication
device, be it wired or wireless, or in connection with any
hearing protection device.

What is claimed is:

1. A method fortesting a hearing device comprising at least
one microphone unit and a receiver unit, the method compris-
ing steps of:

indicating a predefined position for positioning the hearing

device on a display unit comprised in an accessory
device,
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8

positioning the hearing device at the predefined position in
relation to the accessory device comprising a micro-
phone and a loudspeaker,
generating a first sound signal by the loudspeaker,
recording the first sound signal by the at least one micro-
phone unit,
generating a second sound signal by the receiver unit, the
second sound signal being at least partly dependent on
the recorded first sound signal,
recording the second sound signal by the microphone,
evaluating the recorded second sound signal, and
at least triggering further action based on results of evalu-
ating the recorded second sound signal in case the results
do not conform to predefined expectation.
2. The method of claim 1, wherein the accessory device is
one of the following devices:
a mobile phone;
a personal digital assistant device;
a second hearing device.
3. The method of claim 1, further comprising the step of
initiating the testing of the hearing device by at least one of the
following manners:

activating a switch unit at the hearing device;

activating a remote control unit that is operatively con-

nected to the hearing device;

activating the accessory device.

4. The method of claim 1, further comprising the step of
limiting a maximum gain of the hearing device applied to the
first sound signal in order to prevent feedback.

5. The method of claim 1, wherein the second sound signal
comprises information that is not correlated to the first sound
signal.

6. The method of claim 5, wherein the information not
correlated to the first sound signal is predefined and is used to
evaluate an acoustic path between the receiver unit and the at
least one microphone unit.

7. The method of claim 1, further comprising the step of
setting up a connection to a remote provider unit, the remote
provider unit or an application running on the accessory
device being able to guide through a testing sequence.

8. An arrangement for testing a hearing device, the arrange-
ment comprising:

an accessory device comprising a microphone and a loud-

speaker for generating a first sound signal, and a display
unit for indicating a predefined position for a hearing
device,

the hearing device comprising a microphone unit and a

receiver unit for generating a second sound signal,
wherein the loudspeaker is acoustically coupled to the
microphone unit, and the receiver unit is acoustically
coupled to the microphone,

means for evaluating the second sound signal recorded by

the microphone, and

means for at least triggering further action based on results

of evaluating the second sound signal recorded by the
microphone in case the results do not conform to pre-
defined expectation.

9. The arrangement of claim 8, wherein the accessory
device is one of the following devices:

a mobile phone;
a personal digital assistant device;
a second hearing device.
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10. The arrangement of claim 8, further comprising means
for activating a testing sequence, said means on at least one of
the following components:

the hearing device;

a remote control unit that is operatively connected to the 5

hearing device;

the accessory device.

11. The arrangement of claim 8, wherein the second sound
signal comprises information that is not correlated to the first
sound signal. 10

12. The arrangement of claim 11, wherein the information
not correlated to the first sound signal is predefined and is
used to evaluate an acoustic path between the receiver unit
and the microphone unit.

13. The arrangement of claim 8, further comprising a 15
remote provider unit that is operatively connectable to the
accessory device, the hearing device, or both.

#* #* #* #* #*



